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- No. 91 632,

(No model.)

To all whom it may concern:

- Be it known that I, JAMES A. WILLARD a

citizen of the United bbates residing at Chat-

tanooga, in the county of Hemllton and State
5 of TenneSaee have invented new and useful

Improvements in Apparatusfor Dyeing Yarns,

Hosiery, and other Materials, of which the fol-

lowing is a specification.
This invention relates to certain new and
10 usefulimprovements in apparatus for dyeing
yarns, hosiery, and other materials.

The object of the invention is to dye, wash,
and fix the dyestuff on the yarns, heelery,
and other material while they are submerﬂ*ed

15 at all times without coming into contact Wlth
airand until the color has been set and made
fast or permanent.

The invention aims to prev1de an apparatus
particularly adapted for use in dyeing yarns,

20 hosiery, and other materials with sulfur
blacks, althongh the same is applicable for
use with other characters of dyes. It is a
well - known facet that sulfur blacks have
been in existence for a number of years; but

25 there has been no practical way to use these
colors for the reason that if the material to
be dyed or if the material during the dyeing
operation comes in contact with air it oxi-
dizesand becomes spotted. By the apparatus

30 to be hereinafter desecribed it is impossible

for theair to strike the material while being
dyed, as the material atall times is 1mmersed
in the liquid during the dyeing operation and
also during the washing operation. -
A further object of the invention is to pro-
vide an apparatus in which all the material
being dyed receives the same treatment—that
is 130 say, during the dyeing operation the

dye liquoris forced alternately in opposite di-

4o rectionsthrough the material. Consequently
the lower portlon of the material will receive
the same action, as well as the upper portion,
thereby obtammﬂ' a uniform dyeing. =

A further obJeet of the invention is to pro-

45 vide an apparatus of the class referred to
wherein the dyeing operation will be expe-
dited to such an extent that a great saving
of time is obtained over the method now gen-
erally employed, or, in other words, the time

35

t consumed in dyeing a quantity of yarn, ho- so.

siery, or other material by the employment

of the apparatus hereinafter described is ap-
proximately one and a half hours, while the
time consumed in dyeing the same quantity

of yarn, hosiery, or other material by the oxi- 55
dizing method now in general use is from
twenty-four to forty- elght. hours. -

In describing the invention in detail ref-
erence is had to the accompanying drawing,
forminga part of this specification, and which 6o
illustrates a sectional elevation of the appa-
ratus. -

Referring to the drawing by reference-nu-

‘merals, 1 denotes an open vat or outside tank.
| which is preferably supported upon the base @5
‘2 and 18 provided in its bottom with an out-

let-pipe 3 for the discharge of waste water,

1 the pipe 3 having asuitablecut-off 4. 'Within

the tank 1 is a support 5 for the material
holding and dyeing eyhnder 0.

The referenee numeral 6’ denotes a steam-
pipe which extends within the vat or tank 1
for heating the dye liquor.

The cylinder 6 is provided with a bottom 7,
suitably secured theretoin any desirable man- 45
ner, and is formed with a centrally-arranged
opening 3, in which is secured a depending
collar 9. The upper tace of the bottom 7 is
formed with an upwardly-extending annular
flange 10, to which is formed mten'lad a plate 8o
11, provlded with a series of perfera,tlons 12,
This plate 11 is arranged a suitable distance
above the bottom 7, for’mmﬂ" thereby a cham-
ber or auxiliary reservou' 13 for the liquid as
1t passes throuwh the material and before 113 is 85
discharged from the cylinder.

Thereference-numeral 14 denotes aremov-
able as well as a vertically-adjustable perfo-
rated cap or head for the cylinder 6. This
cap or head 14 is provided with a centrally-
arranged screw-threaded opening to receive
a. Vertleallv extending adj ustmg screw 19,

70
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having its upper end formed with an eye 16

to receive a suitable means (not shown) for
operating the screw. The screw 15 passes
through a guide-sleeve 17, which is or may
be formed integra,l with a pair of supporting-
arms 18, adapted to be mounted upon the top
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edge of the ecylinder 6 between two pairs of
guide-lugs 19, which are or may be formed
mten‘ral With the top edge of the cylinder G.
’T‘he lower end of the screw 15 is provided
with astop-nut 20, The head 14 when placed
within the cylinder is arrested in its upward
movement by means of the stops 21, or, in
other words, the head 14 is removably secured
within the eylinder in such a manner as to
limit its upward movement but not its down-
ward movement.

The reference-numeral 22 denotes a rotary
or steam pump which is In communication
with the (,ylmder 6 by means of the lower
circulating-pipe
ner ends secured 130 the collar 9, its outer end
to the pump, and provided intermediate 1{s
ends with a straightway-valve 24,

The reference-numeral 25 denotes an up-
per circulating - pipe which communicates
with the vat 1 mul with the pump 22 and 1s
provided with straightway-valves 26 27.

The reference-numeral 28 denotes a con-
necting-pipe member between the pipes 23
and 25. This member 28 is provided with a
straightway-valve 29. |

The reference-numeral 30 denotes a suc-
tion-pipe which communicates with the vat
1 and the pump 22 and is provided with a
straightway-vaive 31.

The reference-numeral 32 denotes a suc-

tion-pipe for establishing communication be-
tween the pump 22 and the mixing and stor-
ing-tank 33, which is usnally arranged above
the tank 1 and from which the dye liquor is
discharged by means of the feed-pipe 34.
This latter pipe is also provided with a
straightway-valve 35. The suction-pipe 32
communicates with the eirculating-pipe 25
and 1s provided with a straightway-valve 36
aboveitsunion with the pipe 25 andastraight-
wav-valve 37 below its union with the pipe 25.

The apparatus 1s opera,ted in the following
manner: The cap 14 is removed and the ¢y 1-
inder 6 is filled with, say, one hundred pounds
of yarn or hosiery, as the case may be. The
cap 14 is then placed within the eylinder and
suitably secured thereto. Then the screw 15
is serewed down until the material is well

compressed, forming substantially a solid
mass. Dye liquor which has been previously

mixed in the tank 33 is then allowed to run
down through the pipe 54 into the vat 1.
Steam 1s then admitted to the pipe'G’ and
when the dye 11([1101' in the vat 1 is heated to
190° the pump 22 is started and the operation
The valves 36, 37, 29,
and 31 are closed. 1he pump 22 will then get
its suction through the pipe 25. The liquor
flows by gravity to the pump through pipe
25 and is then forced by pressure of the pump
22 through the pipe 23, through the bottom 6,
the perforated plate 11, through the material
to be dyed, passing out through cap 14 and
into the pipe 25, which completes the cireuit,
making the circulation complete. This con-

tinues for about thirty minutes, when the cir-

23, the latter having its in- -
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| culation is reversed, as follows: Valve 29 1s

opened, valves 24 and 27 closed, valve 387
opened, and valve 36 remaining closed, as be-
fore. The pipe 23 becomes the suction-pipe,
the dye liguor passes through the pipe 25,
nipe 28 and the lower portion of pipe 25, and
to pump 22, and is then discharged into the
lower portion of pipe 32 into the upper por-
tion of pipe 25 and thence into the tank. This
completes the cireulation again, and the pump
is allowed to continue the clrculatlon for
thirty minutes or until the material 18 prop-
erly dyed. The material is then ready to be
washed and softened, and after the direct dye-
ing is finished pump 22 is stopped and valves
26, 29, and 24 are closed. Valveb 86, 37, and
2] are opened The pump 22 is then started

and the dye liquor is forced into the tank 33
from the tank 1 through the pipes 30 and 52.

Of course it will be evident that when the
liguor is brought back to the tank 33 1t can
be used over again. After the liquor has
been removed fmm the vat 1 the dyed mate-
rial is then ready for washing. The tanl 1
is filled with water, and the circulation is
started, as above set forth in connection with
the first cireulation of the dye liquor. The
circulation of the water through the material
continues about five minutes. The circula-
tion is then reversed for about five minutes,
or until the material is cleaned, or until the
wash-water becomes clear. The first wash-
water is always to be retained and pumped
into the mixing-tank. Theremaining washes
are allowed to be discharged through the pipe
3, the valve 4 being opened for.this purpose.
The material is then ready to be extraeted
and finished, the whole time consumed not
being over one and a half hours.

It will be evident that owing to the comn-
pression of the material to be dyed the same
will form a substantially solid mass and will
also give a certain amount of resistance to
the pump. It also insures a more uniform
dyeing, as each and every portion of the ma-
terial offers the same resistance to the dye
liquor. Itwill also be ovident that if the ma-
terial was placed in a loose condition within
the dyeing-cylinder the liquor would have a
tendency to pass around the material and
not direectly thvough the material, as would
be the case when it is compressed, or, 1n other
words, the loose placing of the material with-
in the cylinder will form passages through
which the dye liquor will be forced, whereas
if the material is compressed the same will
be substantially a solid mass, so that, as above
stated, a uniform dyeing is obtained, as each

“and every portion of the material offers the

same resistance to the dye liquor, or, in other
words, the dye liquor passes through the ma-
terial in a aniform manner.

It is well understood by every dyer that
cotton yarn will not take up the dye matter
readily; but by the operation of the appara-
tus hereinbefore set forth the dye liguor is

forced through the material, leaving the dye-
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stuff on the same, and the water passes out.
This is continued until the bath 1s exhausted
and it is to be replenished to dye the second
lot.” It will also be evident that by the em-
ployment of the apparatus the dve liquor is
saved and can be used over again.

It is thought the many advantages of my
improved appmatus fordyeing yarns,hosiery,
and other materials can be readily under-
stood from the foregoing description, taken
in connection with the acecompanying draw-

ings, and it will also be noted ‘that minor

changes may be made in the details of con-
struction and arrangement of the wvarious
parts without departlnw from the weneml
spirit of my invention.

Having thus fully deseribed my.mventmn,
what I e]a,im as new, and desire to secure by
Letters Patent, 18— |

1. In an apparatus for dyeing, a vat, sup-
ports arranged therein, a cylinder having an
open top and a closed bottom mounted upon
said supports, a perforated plate integral
with said bottom arranged above the same
forming thereby a ehamber a vertically-ad-
,]ustd,ble perforated cap for the top of said
cylinder, means for adjusting said cap, a
pump, a pipe connection between the bottom
of said cylinder and said pump, a pipe con-
nection between the bottom of said vat and
said pump, a pipe connection between the
upper portion of said vat and said pump, a

- mixing and storing tank, a pipe connection
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between said pump andsaid tank, and means
for establishing communication between said
tank and said vat. '

2. In an apparatus fordyeing,
inder mounted therein, a perforated cap ad-
justably mounted within said cylinder near
the top thereof, a perforated plate arranged

insaid eylinder at the bottom thereof,a pump,

a lower circulating-pipe 23 communicating

at one end with said eylinderand at its other |

end with said pump, a valve in the said cir-
culating-pipe, an upper circulating-pipe 25

a vat, acyl-

communicating at its upper end with said

vat near the top thereof and at its lower end

with said pump, a pipe for connecting the two
circulating-pipes together, a pair of valves
provided in said upper circulating-pipe, a
valve pmwded in said connecting-pipe,a suc-
tion-pipe 30 communicating at one end with
said vat and at its other end with said pump,
a valve in said suction-pipe, a mixing and
storing tank, a suction-pipe 32 communicat-
ing at ltb lower end with said pump and at its
upper end with said tank, said suction-pipe
commaunicating with sald upper circulating-
pipe, a valve arranged in the upper portion
of said suection-pipe 32, a valve arranged in
the lower portion of sald stction-pipe 32, and
means for establishing commumcatlon be-
tween said tank and sald vapl.

‘3. In anapparatus for dyeing, a vat, a cyl-
inderadapted toreceive the material arranged

in the said vat, and provided with a perfo-

rated cap near the top thereof and a perto-
rated plate near the bottom thereof, a pump,
a lower circulating-pipe 23 communieating

with said eylinder and said pump, a valve ar-

ranged in said pipe, an upper circulating-

pipe communicating at its upper end w1+h
sald vat near the top thereof and at its lower
end with said pump, a pair of valvesarranged
in the said upper elmulatlucr-p1pe, a suction-
pipe communicating at one end with said vat
and at its other end connected to said lower
circulating-pipe, a valve a,rra,nged in said suc-
tion-pipe, a connecting-pipe communiecating
at one end with the lower circulating-pipe
and at its other end with the upper elrculat‘,-

ing-pipe, and a valve arranged in sald con--

neetmg-plpe
In testimony whereof I have hereunto set

‘my hand in presence of two subseribing wit-

nesses, _
JAMES A. WILLARD.

Witnesses:

R. H. WILLIAMS,
CHAS. S, HALL,
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